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Brief outline

1 Gluinos in natural SUSY: motivation and introduction
} Search sighatures
} Backgrounds

} Analyses and interpretations:

Gluinomediated sbottom production
0-1 leptons

Gluinomediated stop production with stopA top+LSP
0-3 leptons
High jet multiplicity

Gluinomediated stop production with stopgh charm+LSP
O leptons
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Why gluinos?

} Naturalness CM

As you know (see y 7. o S
talks), gluinos are a key player in g %
the naturalness story T 1 E
Constrained to 12 TeVin natural =3 Tt :xtf
SUSY scenarios TR T
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Most dramatic signatures s 1 =10

Heavy SUSYarentsA lots of 7 =10’

(missing) energy in the detector % N RO\ =10°
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Hypothetical SUSY spectrum

gluino

sbottom

stop Y
K (Lsp—r

1 What signatures are we

looking for?
bbbb+MET
ttbb+MET
tttt+MET
ttcc+tMET

A

mass

——

Decay topologies and signatures

Typical decay chains
g — bb — bbx}

G — tt — tbyt
G — bb — bty
G — tt — tty)
g — tt — tex?)

Final states:4 b-quarksand 04 W46 s

Final stateswithmany WO0s gi ve
(depending on the W decay) a combination
of

}  Highjet multiplicity
} Potential for many leptons
LSP escapes undetected
} Large missing transverse energy (MET)
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Main backgrounds

1 Signal signature: jets, MET,-8 leptons, btags
} Main background usuallyttbar (semi or fully
leptonic)
Neutrino(s) give real MET
2 b-jets from top decays
3" b-tag can come fromWA cs, radiated bjet, (etc)
O lepton searches:
Leptons can evade vetoes (especialtguA hadrons)
1 lepton searches:
1l ttbar can be reduced with MT and related quantities
2 same-ssign lepton and 3 lepton searches:

Jets can be a source of noprompt leptons, especially
from semileptonicB decays

}  Other backgroundsdepend on search
WH+jets, Single top production
O lepton searches:
ZA n njets
QCD
Rare processes such asliboson ttW, ttZ, and ttH
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Events

CMSSUS12-024
PLB 725, 243 (2013)

O lepton, multiple btags

+ Discriminating variables:

MET, HTS|p 1, number of b tags
QCD rejection: variant oD fjet,MET)
Lepton and isolated track vetoes

CMS,L=19.41" Vs=8TeV
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Control sample defined for each

background:
ttbar: 1depton sample

ZA n nZA ll samples
QCD: inverted fcut

} Background determined in & binned fit

Simultaneous fit to MET/HThb shape in
control and signal samples

Also see:a; analysis,SUSL2-028/EPJC 73 (20 3) 2568




}

}

}

}

CMS PAS SUE3-004

Razor analysis

Analysis binned in lepton, jet, tag multiplicities

0+1 lepton categories used in current results

CMS,

Compact Muon Solenoid

Data agrees with
background prediction
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0-1 leptons, 2 3btags

Discriminating variables:
Signal regions defined using:
Number of leptons (e/mu): O or 1

Meff = SNei | Pl + MET (+ leptonpT)
A Where N = 4 or all, depending on signal region

Jet multiplicity
A 24,27 jets for O lepton search
A 26 jets for 1 lepton search

Varying MET selections
MT selection for 1 lepton search
Require? 3 btags
Reject QCD witld {jet,MET) for O lepton search
Backgrounds:

Reducible backgrounds (<3 real b jets) estimated from
pre btag data by solving a system of equations with the
b-tag efficiency andmistag rates as input

Dominated byttbar
Irreducible backgrounds4{3 b jets) taken from MC:
tt+b, tt+bb, ttZ/H

Data compatible with background predictions
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CMS /| (o2
Limits on the I topolog: | %

} Interpretation of Odepton searches
} Sensitivity to gluinos as heavy as ~135GeVfor light LSP

ATLAS CONKI13-061
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